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Classification of anti-submarine warfare sonar 

targets using a deep neural network



Deep learning applications

Å Massive breakthrough for deep learning in recent years

Å Particularly convolutional neural network for image classification

applications

ï e. g. ImageNet ïannual image classification competition
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Å Other fields with breakthroughs include

ï Speech processing

ï Machine translation (e.g. Google Translate)

ï Medical diagnosis systems

ï Prediction (e.g. weather, earthquakes)

ï Autonomy (e.g. self-driving cars)

ïGames (Chess, Go etc)

ï Art? (literature and paintings)

Gatys, Leon A., Alexander S. Ecker, and Matthias Bethge. "A neural 

algorithm of artistic style." arXiv preprint arXiv:1508.06576 (2015).



A quick attempt at deep learning

Å Bird classification

ï 11 species from the bird feeder



IMPLEMENTATION

A quick attempt at deep learning

IDEA

Å Bird classification

ï 11 species from the bird feeder

Å Decided to go for MATLAB using

ïDeep Learning Toolbox

ï Image Processing Toolbox

ï Parallel Computing Toolbox for GPU

Å Following this example:

ï https://se.mathworks.com/help/deeplearning/gs/g

et-started-with-transfer-learning.html

ï Using RESNET101

https://se.mathworks.com/help/deeplearning/gs/get-started-with-transfer-learning.html
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Å After 10 minutes of coding and 10 hours of

processing on my GPUé
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What about active sonar applications?

Å Active sonar

ï Transmits known signal

ï Receives echo from target and environment

ï Processes contacts through beam forming, 

matched filtering, normalisation, and detection

https://elbitsystems.com/pr-new/geospectrum-technologies-to-showcase-their-towed-reelable-active-

passive-sonar-traps-at-cansec-2018/


